Introduction
============

Although the incidence of remnant gastric cancer has been reported to be low,[@B1] it is expected to increase with more early diagnoses because of regular follow-up for cancer.[@B2] Remnant gastric cancer is defined as carcinoma arising from the remnant stomach regardless of whether prior disease was benign or malignant. Traditionally, remnant gastric cancer has been recognized as an advanced state with poor prognosis.[@B3] In spite of this, it is well known that complete resection (R0) with lymph node dissection is the most critical determinant to improve overall survival.

It is well known that surgical procedures for remnant gastric cancer are highly invasive because of severe intraperitoneal adhesions and direct invasion of disease into surrounding structures. Despite these difficulties, several investigators have erported their experiences regarding surgical outcomes of laparoscopic surgeries for remnant gastric cancers.[@B4][@B5] Thus, we also report the case of an 83-year-old female who underwent an entirely laparoscopic resection of a remnant gastric cancer with gastric outlet obstruction and transverse colon invasion.

Case Report
===========

An 83-year-old woman was referred to the Hanyang University Guri Hospital for the treatment of a remnant gastric cancer. She had poor oral intake and repetitive vomiting a month ago and had lost more than 10 kg in the past six months. She had a history of open gastrectomy for gastric cancer 28 years ago. Although she had no specific underlying disease, her American Society of Anesthesiologists (ASA) score was graded as an ASA score of three because of old age and weight loss. Her body mass index (kg/m^2^) was 20.7 (height of 139 cm and weight of 49 kg).

Laboratory results revealed anemia (11.1 g/dl)[@B6] and hypoalbuminemia (3.3 g/dl).[@B7] Preoperative imaging studies, including abdominal-pelvic computed tomography (CT) and positron emission tomography CT scan, suggested T4aN1M0 as the clinical stage when accounting for evidence of serosa exposure. Levin tube placement and total parenteral nutrition (TPN) therapy were continued for six days prior to surgery. The Levin tube was removed in the operating room, and TPN was continued until the patient began a soft diet after surgery.

Despite her advanced preoperative clinical stage, this patient underwent laparoscopic gastrectomy at the request of her caretakers. The patient was placed in the reverse Trendelenburg position. After the initial trocar had been placed, lysis of peritoneal adhesions performed throughout the abdominal cavity. After completion of adhesiolysis, we were able to confirm the type of prior reconstruction (Billroth II without jejunojejunostomy). Dissection was begun by dividing the lesser curvature of the remnant stomach. However, it was impossible to dissect the posterior side and the greater curvature side of the remnant stomach because of the cancer\'s direct invasion of the transverse colon ([Fig. 1](#F1){ref-type="fig"}). Therefore, a colectomy including resection of the tumor was performed using a laparoscopic linear stapler (ECHELON FLEX™ ENDOPATH® Stapler 60; Ciudad Juarez, Chihuahua, Mexico). Small bowel resections using the laparoscopic linear stapler were conducted in both the efferent and afferent loop. Next, the transverse mesocolon and the posterior side of the remnant stomach were dissected in order. All lymph nodes surrounding the splenic artery and greater curvature areas were dissected. After mobilization of the remnant stomach, distal gastrectomy with clear resection margins was performed using the laparoscopic linear stapler. We did not perform a total gastrectomy because the length of the proximal margin was grossly adequate. The specimen extraction was conducted through the umbilical port by extending the incision ([Fig. 2](#F2){ref-type="fig"}). After remaking the pneumoperitoneum, the side-to-side anastomosis of the colon was performed using a laparoscopic linear stapler ([Fig. 3A, B](#F3){ref-type="fig"}). The jejunojejunostomy was then created before reconstructing a gastrojejunostomy because of the short length of the afferent loop. Finally, the Roux-en-Y gastrojejunostomy was reconstructed ([Fig. 3C, D](#F3){ref-type="fig"}). The operation time was 200 minutes (from skin incision to skin closure). The 100 ml of estimated blood loss was calculated by an anesthesiologist. A soft diet was commenced on the seventh postoperative day. The patient was discharged from the hospital on the thirteenth postoperative dya. There were no postoperative complications during the recovery period. [Fig. 4](#F4){ref-type="fig"} shows the appearance of the entire abdomen after surgery. Ultimately, the patient and her caretakers decided to discontinue the adjuvant chemotherapy because of the patient\'s advanced age.

From the pathology results, the tumor was noted to directly invade the transverse colon and jejunum. The tumor size was 7 cm. The proximal and distal resection margins were 2.5 cm and 4.5 cm, respectively. The number of retrieved lymph nodes was 24, and there were no metastatic lymph nodes.

Discussion
==========

Surgical resections of remnant gastric cancers are more invasive than resections of primary stomach cancers due to the presence of adhesions and direct invasion. Previously, there has been a report that the severity of adhesions and direct invasion is greater in patients who underwent an initial operation for gastric cancer due to previous lymph node dissections.[@B8] Additionally, many patients with remnant gastric cancer are advanced in age and malnourished; this was true of our patient who presented at an advanced age with hypoalbuminemia. Despite the difficulties of the surgical procedure and the generally poor preoperative condition of patients, it is well known that a curative gastrectomy with lymph node dissection is the best way to improve overall survival.

Laparoscopic gastrectomy has become one of the most widely used surgical approaches in the treatment of early gastric cancer because of benefits such as less pain and faster recovery.[@B9][@B10] Although there is no evidence regarding the oncologic safety of laparoscopic surgery for advanced (T2-T4) remnant gastric cancer, several investigators have suggested that laparoscopic surgery is feasible and safe for remnant gastric cancer.[@B4][@B5] Moreover, as laparoscopic devices and surgical techniques are refined, mnay investigators are attempting to apply laparoscopic approaches to difficult cases such as adhesive ileus and complicated peptic ulcer disease.[@B11][@B12] The present author could also learn techniques for laparoscopic dissections of complicated peptic ulcer diseaes.[@B11]

We propose that laparoscopic surgery can minimize the damage to the patient during and after surgery. Especially in older patients and patients with malnutrition, we are convinced that laparoscopic surgery can improve early surgical outcome measures such as operation time and volume of blood loss. However, we believe that successful completion of the learning period required for laparoscopic gastrectomy is a prerequisite to achieve improved surgical outcomes. In particular, careful attention is needed in the process of adhesiolysis and the understanding of anatomical deterioration
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![The extracted specimen showed direct invasion of remnant gastric cancer into efferent loop and transverse colon.](jgc-15-286-g002){#F2}

![(A) Side-to-side anastomosisof the transverse colon. (B) Closureof anterior hole between the proximaland distal colon. (C) Side-to-sideanastomosis between the remnantstomach and the Roux-en-Y limb. (D)Closure of the anterior hole betweenthe remnant stomach and the Rouxen-Y limb.](jgc-15-286-g003){#F3}
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